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(54) THERMAL RECORDING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thermal recording material having good recording 
sensitivity, a recording traveling property, and preservability in a recorded part, moreover, 
scarcely causing a ground fogging. 

SOLUTION: The thermal recording body includes an undercoating layer containing a pigment 
and adhesive as main components on the support and . a thermal recording layer containing 
leuco dye and developer, or the thermal recording body further includes a protection layer on 
the thermal recording layer of the thermal recording body, wherein 2,4-bis(phenylsulfonyl) 
phenol is contained as a developer. The pigment of this undercoating layer is an oil 
absorptive pigment or organic hollow particles having an oil absorptiveness of 70-800 ml/100 
g based on JIS-K-5101. 
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( 6 - t c r t - ^ ^ ^ ;u :7 X y - ;i/ ) ^ (d y y - ittt 
N - ( p - h ;i/ X > X ;u ::: ;i/ ) )V n ^ ^ - 
p-5?5;U7x-;ux7.7=-;u, , 4, 4* - t:x (n- 
p - h u ;i/ X :n ;i/ T a y ^ X ;i/ T 5 y ) 5^ 7 x 

- ;u >c ^ > , N - ( o - h u ;u ) - p - h u X ;u r 
^H. N - (p-h'j;px;i^:t^-;i^) - n* - 7xz:;i' 

^ ^ <^ ^> ^ ^^I ic - s o I N M - ^'f ^ T ^ > 
p - ^ n D 'i^ S jlli «K 4 - C 2 - ( p - ^ h -> 7 
X / 4^ -> ) X ^ ;U :t f> ] +^ U ^ ill- i^) . 4 - C 3 - 

( p - K u X ;i/ X ;u ) n tr :t + -> ) it 'J ^ ;b i o 

illi K), 5 - Cp - (2-p-J?th + x7xy^->Xh=^ 

'> ) i7 a 3 -t^- 'J ^ jiK tft © iJ^- 15 :^ ;u 3}<> <D till 

( 0 0 2 1 ] u>i ziV^%^iim'at<Dh\<^n\ii<0^\\\^m 
« , if* 5iir $ n 5 t> (73 T' , u ^ ziVkm JiiY^ i% 

\z n\^X iii (D iiJ. <i flj 0 . 5-10 Fi lit r'Si . n * u < 

1 4 m M rff^ T ^ o 

[ 0 0 2 2 ] ^ H fe^ J3 « . {J^J ^ (i* /K ^ ^> I& W£ (4^ i L. 

- ;p s ji/ , it > H a ;i/ ^ m ^ • t» «t 0 iij ^ 20 

Vki}^<>f^< 3 /i m a >" i: T^c ^ 4: ^ (:: t^> L > 
m ^ U T riMi SJ $ n jfift rid ^ ffif Jfi Jfii ^ "K ??l 0 
KrI -h C «ft ^ (D ?fe hTij 2 - 1 5 g / m ' fillfg t J^j: S J: 

[ 0 0 2 3 ] Hill* Jrl JiJ ??? ic ^^jjii $ n *J ?fij <n ^ 
{^m^\^x\'t. {jflj ^ td: ^ ^ ;nr ;u n - X , ^ h 4^ -b 

D — X, tKo^-v-x^Jlz-tJl/a — X, ;^j;U3t?4''>p^^ 
-t ;u D - X > -t- K u A ;^ ;p + > ^ ;u -t ^'i' D - 

X , -tr ;p D - X , 7^ lit ( {^15 ) y ><t u t' X ;i/ T ;i/ 3 

T-fe h T-t 'J fcfx;PT;H3->>U- 'Jr-f 30 

iJl^tt U If x;i. 7 Ji/ n , ii )V if- ^ ^) M 

)VT }i . X ;u > -Hi 4? u f X ;u T 3 - , 
u e X ;i/ e □ u K > . u r ^7 u 7 a F , u r i7 

> . X ^ U > - * T U < > r«! Jl; IE ^ (t: <0 7 ;p :^ 'J 14u 

-r y ( X i^' V ) ^ ^ u > - m ^ t u •< > ji;- m -f?? 

0) r :^ U Hi O >!K 1fk fii- fPJ . *3 J: x -5^ U > - ffe 
f X ;|/ Jl: m fr . 7 ^ ^) )V%^'r y ^ 7s. if-^y^v 9 > 
=r V ^ 7^ . X^U>-y5'v?X>^7X'V^X^CD 

/K 'jf I& fi^ li^ -^^f m f)^ ^ (f ti ^ o >ff n<D^ ]\\ lit t u T 40 

fii lid li^ )c;1 JIJ m ?(ic <^ ife lit ti ^tl U T 5 - 3 0 JTc m % fti 

[ 0 0 2 4 ] 5 e> II . ^i5 iid li^ frl \Z \t U U i% (D Cti n ^ 
J: 0 i';5 i6 ^ 66 CD fti Y/- f k lik ^PJ . ^3 iid fe^ ill: <£r W i6 
-5 66 (D m fiS 2r ^ H'l 5 it - i: ^ T ^ -5 . ftJ //^ i!ic lit 
^1"J <7) i i- t U T « , mX\t2. 2 • - ^ ^ U > f X 

(4-;<^JU-6-lcrl-:?'^;i''7xy — . 2, 
2* - ^5^l/>t:7s (4-x^7l-6-tcrl-r^^JU7 
xy-A) , 2. 2' -X^U-7^>t'X (4. 
lurt - -r-?^ 7 X y — . 4. 4* -■?-:tt*X (3- 50 
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y'^;u-6-tcri-y^;i'7xy-;u) . 4, 4' --5^ 

:i-t:X (2-;'^^;i/-6-lcrl-y^;i/7xy — . 

4. 4' -:/^Ux>t'X ( 6 - ten- >^^;u-m- i7 
U V' - ) , 2 . 5 - V ( 1 er t - r 5 ;i/ ) /\ < K a ^ y 
1. 1. 3-hUX (2-^^;U-4-bl^n + '> 
-5-vi^D^=^x;P7xx;p) y ^ > . 1. 1. 3- 
h'JX (2->t^;i/-4-tHn4-'>-5-tcrt-:/-3^ 
;P7xX;P) > . 4 - ^> ^ i^ - 4 ' - (2 

- y ^ ;u u V ;u :t ^ X ) v 7 x x ;u x ;i/ > . 4 . 

4 ' - V? y U V >? ;t + V V 7 X X ;U X ;U ;t: > . 4 . 
4' ->?tKD + '>-3. 3* . 5, 5* - T-h^T/D 

^'>*:7xx;i/x;u:n>, 2. 2-t:x (4-tKD^v' 

3 . 5 - >^ ^ 7 X X ;u ) y n Z'? > , N , N ' - V? - 
2 - i- y ^)\^ - p - 7xxU>vT = >^SJ/?^^:tfen 

[ 0 0 2 5 ] _L 51 <7) ^ ■# -f fe iKc iU ^PJ CD T^C T' t> , 1 . 1 , 
3-h';x (2-y^;i^-4-bHP=t^'>-5-->7D 

'\^'>;U7xx;i/) y5'>> 1, 1. 3-h'Jx (2- 

;)C^;i/-4 - t KD=^->- 5 - tcrl-:/^';U7xX;i/) 

:/^>. 4oJ;a^4-^>v;i';d-=^^x-4' - (2-y^ 
)l i) iy )\^ ^ ^ i^) 7 X X ;p X ;i/ > . ttk M /3 3?^ 

'J < , b*^ t> iE»iM5(0ifi**tf:*;*Cft1tC|r'fJ.h $ It* 

C i: T # ^ «6 iy* S U < JIJ 1/^ ^ n -5 • 

[ 0 0 2 6 ] m /fJ CO t L T , {^J ;^ X 5^ T U 

>^STaH, XT^ru^fSgy^U'Vt'xzaH. xt^t 
ij>rSx^u>tfxT5K, 4-^>>?;ut*7xx;i/, 
p-hu;nf:7xx;i/x-7^;u. >? (p-p^h^^v-^x 
y ^ V X ^ ;p ) X — T- ;u , i , 2 - ( 3 - y ^ ;p 7 x 
y:^^>')x5'>, i,.2-v(4-y^>>W7xy=^^'>) 
x^'V, 1, 2-->'(4-;?th + v:7xy:^^>')x57 
>, 1. 2->^ (4-:J7Da7xy=*^>') X5'>v 1. 
2-v7xy^>'X:$'>, 1- (4-yH + *>7xy^ 

x) - 2- (3~y^Ji'7xy + v) x^'V. 2 -i- y 
^ )\^ ^ > -J )V 7- )V . 1- (2-'t-7-?'Jl/3r^>') - 
2-7xy=^^vX^>. 1. 3-v C:^7^;U:t+i>) 
7^ D > , -> a. ^7 ^ > f>' V i V - P - ^ ^ 

71/ - > i^' ;u , ^ ^ >; - p - D ^ > V ;i , 5^ U- 

7 ^ ji^ ft? V 7^ 5^ . T- u 7 ^ ;i/ «E V ^ > ;u , 1 - t H 

'y^y N X fg? 7 X X 71. ^ (f tl ^ „ 
[ 0 0 2 7 ] T^i: T t) , 4 - ^ > ;U fc: 7 x x . 2 - 

:^ 7 ^ ;P > ^ X - T- ;w , 1 . 2 - V 7 X y + -> X iS' 

>, 1, 2-'>' (3-;*^Jl/7xy^>) X:$'>, xj. 

Of^'y- p - y ^ - ^ > X Jl' :fe -> :l -7 ^ y - p - 

^ n V \t , ud &i if£ ^ t'.'S ib^y^%\z^n. A/- * 

< n *ft 14 1 0 0 JR IC ^.r L T 1 0- 4 0 0 .JR iU J'SJ lf£ 

X . 

[ 0 0 2 8 1 ^ rc, i-iH *A lid liii iTi iiJ m iii- (z j-cs l: 

X ^m\<r>mm^mmt ^ z. iifi^x n ^ . m^xt. ^ 

■3^ ;u X ^l^ :^ 3 /N ^ ftU ^ h U ^ A . H X -> Jl- > -tf > X ;u 



>f^^ h 0 ^ L.\ y O ^) JV 7 )l ^ - }l X, 7. )l ' 
:^ K 'J A iJLi . m fifi f^<(^.miik^'Oy^ M m tt: /PJ , y.y'T 'J 

> m ilii 7.7^7 mil h.^<r> mm. it? u x ^ 

> 7 *y ^ X , fi nu^ . y ^ y "7 y 7. . x 

7. )\^ r? ^ ^ 7. <r> ^ y ^ 7.m . fi^ ^} y > ^ u - , ^ 

;i/ ^ > fji^ rg! ;^ >/U t7 A » ii^fc iJt :^ ^ u > > mit^ ^ > . M 

/i£ Jl^ '> U ;'3 , zK ft 7 ;i/ 5 X A ^ <Z) ICi ^ * !5/' U :t + 1f 

- ;u , -7 u > , ^ u > > , u v V X X 7=- ;u , -J/ 
U -> V X — 7=* ;i/ . V p< -J^ n — ;H5c ^- , ^ > ^ ^ t 
- , V r ^l' t H iS tJ> , 7< 7 i > Jli > u r 5 K *a 
flg, ;J?ur5K-xt:i57a;i.tH'J>mil&, yh>-r 

{ 0 0 2 9 1 ■M^m<obS,i^^^u¥^\t. ^m-^a^km^v. ^ 

5 IWiftiaJfl 'I' II'^ > y h 'J r JP^J^ 41^15! !& IK ffij^ 

a-'fj ^ -tt^ c <h f- <i: 0 , nai^f^I^coifir^^t-tt , ^^V^^^LU 

i% n ^ w-: c (a ti re ^ n ^ . ^ 

^ > y h u 7 y - 5^ i«l ^ tSl Oft IK fid t U T ti , S M -c 

y h 'J 7 - ;U ^ 5^ ^ ISl 5^4 iK fiJJ ^ feU ilJ r ^ 45 C tl . - 
mzW-i^W^U^^ 0 . 3 3 . 0 /t m fi! lig (O -7 ^ D :^ 
-tr ;p 'IMci>^ <2i $ it T PE -r ^ <D ??i ^ U i.^ . 
{ 0 0 3 0 ] u-c m <D -<> V h ^) 7 V - )l ^ ^ i^m. 
m^^^M t X \t . m 2 - (2-t:Hn + '>7xX 
^>yhU7y-;l/> 2 - (2-tKD + i^-5- 
^ 7 X X Jl/ ) ^ > V h U 7 y - , 2 - ( 2 - t K 

2 - (2-tHn^v'-3. 5-v-lcrt-:/^;P 
7 X X ;P ) ^ > »y b U 7 y — ;U . 2 - ( 2 - t: K o + '> 

-3-tcrt-y^;i'-5-^-?^;i/:7xx;i/) - s-^/d 

n^>yhU7^/ — 2 - (2-hHo4^->~3, 5 
-'>*-lcrl-y^;i'7xX;i') -5-'tcrt-y^;U'<> 
y h U 7 V/ - , 2 - ( 2 - t H D > - 3 - sec - >^ 
^J|/-5-tcrt-y^;i/7xx;i/) -5-Jcrl->''^;i^ 
^ > V h ^) 7 V — )l , 2 - (2-th'a^>'-3, 5- 
>?-lcrl-7^;P:7xx;i/) - 5- lcrl-75;U'^>V^ 
hU7^/-;i/, 2 C2-tKa:^^->-3 - (3. 4. 
5. 6-7^h77^';i'-f5H-;>c^;i.) - 5- ^^;i.:7 
xx;l/3 ^ > h 0 7 V— )l . 2. 2-^^U>t:X 
C4 - (1, 1. 3. 3-^h^p^^;U>^-5^;i/) - 6- 

( 2 M - > ^/ h u 7 1/ - - 2 - -f ) 7 x y - } 

^ 75)< Jjt: if 6 *1 . Ufi^Th. 2 - ( 2 - t K □ + 5/ - 5 
-^^jU7xx;i.) ^>^yhU7^y-;i'. 2 - (2-t 

K n > - 3 - t c r I - y ^ - 5 - ^ ^ ;i/ 7 X X 71. ) - 

5-i7PD^>yh'J7v/-;U. 2. 2-^5^U>t:X 

C4 - (1. 1. 3, 3 - h ^ ^ ^ )l- ^ ^ il) - 6- 

( 2 M - > h U 7 y — .'I' - 2 - < il- ) 7 X y - ] 

ti . >k .Id fei^ i^i CD ifo^ ifi fk C \z{&i\tz':^)J^^'St H r ^ fz 
46*r * U u. 
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[ 0 0 3 1 ] ^ . ?;? M r <D ^ > y h U 7 - ^ 

Jl^l JSi JJii IK filJ <7) il. (i^ iJ^J i L T , ^f^J ;i 2 - ( 2 - t b 

D^v-3-Kx'>;i'-5-^^;U7xx;i/) ^> h 

>J7y-'JU, 2 - C2-t:HD + '>-4 - (2-X^;|/ 

^ 4^ -> ;u ) Tf- + > 7 X X ;i. ] ^ > '/ h u 7 *y - ;u . / ^ 

;U-3 - C3-lcrl-y5';U-5 - (2H-'<>yhU 
7y-JU-2-'f;U) - 4- t:HP4^x7xx;i/j -/n 
e :^ - h - U X ^ U > >^ U 3 - ;l/ ( ^> ^ JiS^J 3 0 
0> <t(7)i^Y?ri^, 5-tcrt-y^;P-3 - 

10 - 2 H - ^ > y h 'J 7 y — ;u - 2 - -r ;p ) - 4 - t k □ 

+ '>^>if>-^ne:^>Kg:t47^Jl., 2 - (2-bK 
□ ^v- 3 - sec-:/-5=';i^- 5 - tcri-r-?";i^7xy — 

;i/ > - 5 - I c r t - >^ ^ ;U ^ > y h U 7 y - , /cf T 
t>. 2 - (2-kKn4^v-3-K7='>';i^-5~pC5^;l. 

7 X X ;b ) > h »j 7 y - ;i/ « , T ^ P * :/ -fe 

^mi^ (D It! ft ii> ?^cC < , b t> '^nmm (O ^tt 
-Nr ai) T ^irt^ -5 ;t 46 ir- ^ U < JIU^ n ^ . 
[ 0 0 3 2 ] f>^^^^miM^^tUm^iHi}l-r^-^^i7ai3 
20 >^ -fe fliJ t L T > 4^ U -i; U 7 *3 ct / ^ U 

u ^ > Bi! 0 * u . 7 a y 7 ;u 5^ t K aii =b ^ iij 
"Jftg-u*^, ^SI^^i^5i!]^^:lK^^•J(^ii^JIJlit^C'::>^^T 
IC fOi X£ r -5 <7> 7i . - «J: tz ti > 1/ h »J 7 V - 
1^ QSi IK fi«J <75 ^ ^IT iil (^j ^/i3t^>lfti7) tLTO. 1 

- 2 . 0 g / m ' I'l! ifg T * ^ . 

[ 0 0 3 3 ] 3Q$* ai5 <7> jfi* i&- fk €: ck 0 «e) 0 , afe l^Wi 
ilQ I* i;l£ ff tt ^ ii'a «) S ^ «6 ic, fit ^ Hd « Itil Az iz\tummti^ 

ujL'AtLs m z\ ma^mm^tz ^> i& $ tz «i' c a? 

30 «fc 0 .Kail<OS5^ttliji4iKfi'J. *5 J: u 

[ 0 0 3 4 ] t^t^^^mf&\z^}\\-^n^h%n^.^Air ^ 

- . :^ 7U + V / ^ ;U -t 71^ p - X , -jt"^ ( Af5 ^> ) ^ > 
ft U X 71. 7 ;i/ □ — ;U > :^ ^ •> ^ U tr X 7 
;p =3 - 71^ , 7 -t h 7 -t ^ 7b 'i^ fk ^ u t' X 7 ;H] - ;u . 

40 ^ < ^ I'k ^ u f X ;p 7 ;p n - v'l' , V 7 -t h > 11: u 
f X ;p 7 ;p n - 71. , V -r y :^ ^ u > - M /K "7 u > Jt- 
m-fr«^i4i> X^U >-M/KT K >«!;Jt;..ir(<Y«^ifc. X^ 
> - 7 ^ U 71/ ^ iJt- ir(i:t Hi . V U □ - > - 7 ^> U f«! 
Jt- ifC iit , X ^ U > - 7 ^7 U 7b ffi? ^it- jT:( <^ (i: iiv , X ^ U- 
>->^:^>7X>m«^ll&. v-Un-VI^^^Jflg, ^U^>1^ 
fir Ig ^ 75« ^ if -5 • /j: 1? , 7U =^ -> ^ 11-: ^ U f 

X 7b 7 71^ - 7b . 7 -t K 7 -t: 5^ 7b fk :^ U h' X 7b 7 7b 3 

- Jb , y < ^ m U t* X 7b 7 7b =1 - 7b J; lX v' 7 -t h 
> n U f X Jb 7 7b n - Jb \% , -J^l (.".l ijc ^ 0 ^ilt L 'fll- 

50 S i6 ftS^S W JIJ /W > 5^- i: L T i L < Jli O ^ . 
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[ 0 0 3 5 3 F mo W , If^^.^U}^^ ^Z^^^H'^O) m 
-=7- ^ > *f . /\*Uyt-yu-H3-T--<>y, trjx7- 

ife -)3 mz^o Bhi^n^ . 

[ 0 0 3 6 ] ■'M.^V^h\^X\t. «t («!'M:JK. 'I'lffeflE) , 
y ^ X ^ y ^7 ^ ^ A . 1?r /iJt ^ , '^^ -^1/ . ^.UW^ ^ -> - 
h ^ O ^ ;:»^ ^> M 'iC ^ L T tii JIJ $ ^ • 
[ 0 0 3 7 ] *3 , IJIJ © ^ «C T « . ig? 

3Sf J:: *t i; T iU jfri flu t:: t) ^ ffl ( /\- U •\' - ) iffl: 0 , 
^fJ Ifrf ^ 115^ it f:: 0 , fiS Htl fi^ Ipf ^ Ac 0 . aJc t^^i 6- 
(D «?* ViJ ^ IC X z'? - ;^ U > ^ - llh it <^ >K- m ft J?il ^ 

[ 0 0 3 8 ] 

^xyszJ^^m^ m.m\z^'ox m \z m ic 
nmr ^f}^. ^ /vA^!^ m (D^u^\,tz.n^{z\u'AL^n 

r JR !ii % J ^ ?j< r . 

[ 0 0 3 9 ] i'Mmm 1 ] 

fk)i9.ti ^ > c ft'fi w, : r > -> u >y ^ X . Qii ^ii in 9 O m 

1 / 1 0 0 B , E C ^.1: n: } 8 0 jH5 > -ft^ K &i fS? :^ ;U '> A 
C 60 : :^ U U r > h 1 5 , !«: nil iii 4 5 m I / 1 0 0 

g ) 2 0 m. ^> y ><t u If - ;u r ;p =1 - 1 0 % 

ZK fi=if ?& 7 0 {^(5 . mBOymiii 4 8 % (D 7.^ U > - ^ X. 

^ X I 5 {^5 . .-f. ij r i7 U ^ h ij r> A 2 
0%/Kfl^*Jj£2i'aJ*3j:c;/K2 0 0 (^/>^ ^ U ^ Mi UZ^ ^ Ui!t 

[ 0 0 4 0 ] • AWi mm. 

3-v (n-y^;i/) Tiy-6-^5^;u-7-r:zu 

,^5*>cfc t^/K 5 5 ^ Aj: ^ illicit ifi!! > K 5 
^ 1 . 5 ft miZU^ ^xmei'l'X Am^^ntzo 
[ 0 0 4 1 ] • B JritattlSS 

2, 4-h:x (7xZ:;PX;U:1^-;|/) 7x7 — ;i/4 0 

^85, X ;i/ > ^ fk u tf ;i 7 ;i/ 3 — ;i/ o 5 % /K tfit 5 

?'1l5*3<i: tJfyK 5 5 i^t)^ <=, t^j: ^ m /iX ^ it > H a f-i^iliL 

^ 1 . 5 /t m {I ;:t -5 * T tJ> t'l^ L X B j& ^ t'J fz . 

[ 0 0 4 2 ] • C ^aiSSS 

1. 2-v (S-^^^W^xy^^ri^) X^>20i^R, 

1 . 2 - V 7 X / -> X ^ > 2 0 ,^^5 , jf^ ^ )i^-t }l a -A 

<0 5 % A ?ri£ 5 {Mi *3 ZK 5 5 rtii ^^ibU^Uih)(.!^/}^'^> 

[ 0 0 4 3 ] ' bS^.^u^uwf^.mcDm^ 

Am 2 0 , B 4 0 i'lli. Cm2 0 ftli , ^ ^ > U 
f X T Jl. 3 - CD I 0 % A i?^ 8 0 rtl5 , 7. 5=- T U > 
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jlli moy 3 0 % 'Amm I 0 ^ <^Z^ ii) i;z ^ 1 /i m(7) zK 
f^ftrzP^x'^AS 5 rtii , V ( 2 - X ^ ;i/ + V ;u ) x 

;MI /\ flS :^ H *J 'y L.O 5 % zK ^ff ?tJt 5 A«t -5 fil liJt 

^ ifit L T fti^ ^ nil iffi iij & . 

[ 0 0 4 4 ] • {Jfi If^f ifi ^ <7) 3^ JgJl 

U > C iVfi iVi^, 4^1 : U W - 9 0 . E C >f.l: 2S ] 6 5 rtii . 7 

-t h 7 -fe ;p ^ fk u tf X ;u 7 - zu c R'fi iVA 4ri : ^ - 
•fe77'rv-z-200, n 'A^i^)ii<t^/''Xmn.m) <r> i 

0 % ZK J3>' ?fJ( 3 0 0 {Mi , 'J 4^ If - ;K7D 1 0 % ZK ft^' 3 

10 7.9-7 0 >m iwi m<D 3 o ^> i& itic e r^ii *j <t zk i 4 0 
e> ^ III iijE ^ & <> ffi it L T « a ijtj J!J «fe ^ ft} • 

[ 0 0 4 5 ] • lBB\^Ui^<DW-m 
If iit 6 4 g / m ' (D Jr. ^ <D M' fl£ i V ffu' (3 . T m 0 m JIJ 
J& , i"^ i^i iid fe^ j 1 J *5 i: ic; iJfi its J 

ife vp- m n -6 n 1 0 g / m ' . e g / m ' . 4 g / m 

' <»: /ji S J: ^ «a ^ YfJ <3l U T T 0 IRJ . *^ rii! ff^ 

^ Bui\^ti'i&. 7. - - I- > y - isim ^ V fz . 
[ 0 0 4 6 ] c 'M^m 2 ] -M^m I (ois^mmmmm<Dm 

20 SS{C;fel^T> 7 -t h 7 -t ^-W-: 4? U xzi. 7 =1 
o *D 0 {I , 7 -t K > .1^ u fc' X zw 7 ;p a — ;u c it'fl 

4^4 : D U V - ( 0 5 i57 y ) . =L=L^i3^y.^) Sr 

[ 0 0 4 7 ] C':Mmms^ -^mm 1 (D^mmmmmcom 
S 43 T . 7 -fe h 7 -t 5^ n: u e X zu 7 3 - zw 

(7) t) 0 IC , < ;4s ^ ij X ZP 7 Zl/ n - Zb C ffi ffil 

4^, : R 1 1 3 0 , ^ ^ U 3i ] ^ tli JTJ 'Mm 

m I tn^izi^xmm m ui^^ntz. 
30 [ 0 0 4 8 ] i'Mmm 4 } 

% ) O 3 0 % ^> I& «i 3 0 1^5 . M'MLm'^ tl C i^/i : 5 

X ;^ v - ZP P 5 2 7 . zK iKI m :i: ^-1: } 1 0 ftfi C 

] S 0 i%. ^nyfkf^tf )\^ O A C ft'fi rVi : 'J U 7 > 

h 1 5 . IJJ5: fill 111: 4 5 m I / 1 0 0 g ] 10 rtfi . iMS ^> ^ > 

ft u f X zi/ 7 zu □ - 1 o % A^mm 3 o iw^. i.m ^> 

iBlfg4 S % (7) 7.^ > - :f ^ X. > m y ^ 7. 1 0 

/'SIJ . U 7 ^7 U ;u ^ h U 'i^ A <7) 2 0 % zK 2 ^3 J: 
40 ZS/K I 0 0 ii^t}^ibU^m /jJt ift)^ fix it L T K ?$J 0 W JIJ 

^.m^ fz , 

'Mlj^m 1 O bS^^. ^ilUi^OiV-!^ IC 4d T ilJ 0 W ilJ 

m M (7) *3 0 (I . J: rill <D >■ 0 i^l jli ?fi^ ^ tt! ilJ L i^^il^ 
. 'M^m I t N Wi (C L T f-ii ^ ad $r f'i 7t c 

[ 0 0 4 9 ] C:Ji^*fe^ 5 ) 

• K 0 Jpl j!J l?l ?tl^ CO ^ 23 

iJt fio -tt. y ^ X ^ ^7 :7 ^ ^ - C iVfi 4^. : ^ ^7 D z^ - zp F 
-30, li.^ fill flt SI iJ;^ ^.1: IBS ) 2 0 iM5 . U t: x ;|. 7 JUi 
50 - ZK7) 1 0 % zK f?^ ?l<i 3 0 f^i 43 i: zK 1 0 0 ^^ti^m 
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h!Si(^ ^ u<^ m L X y m 0 M mmm ^ n fz o 
- ^ ill! ui^<D m 

ikmm 1 (D bs.m^iiui^ <n> i]'. !Si \z ^ X m y& Lftyw.om 

(7) J- Tt <D 'I' nM<^ JV iril (I . <fim'^<DmAi f)^ a r / m ' 

it ^ cfc ^f/ L , 'A\^^x i 5 o x: (?) K ^ < - 
T 3 ^> III] jjii m^rdi& m L X y m 0 m ^ m r&, ft &L . 
■Mmm I t H ^ \z L X f!i.i^.MUi¥ ^ ft . 
( 0 0 5 0 ] ^'Mfkm 6) o^mm I o^'fmo mmmmo) 

>mm<D=.;^U=F (QKfllim : 7 5 0 m 1 / 1 0 0 

g) 1 0 0 m^^mvrzU9Vit. '::^mm i tm^^zvx 
[ 0 0 5 1 ] i'Mm.m 1 ] i <ri KmM^\z^\i^ 

-Uy7;U:t^>40^f|S<7)ft*?0tC3-v (n-T5 

T^y-6-^^;i/-7-Tziuy7;i'^^>2 0 

>/-6-;»<^;i/-7-Tz:U>'7;U::t^>2 Or^^^JU 
[ 0 0 5 2 ] CU1<^{5<^J 8 } %m.m 1 (D AjfiisKliSStZ^foV^ 

T. 3->? (n-:/^;i/) r5y-6-^^;u-7-r 
r:uy:7;u?i-5>40^il5i7)f^^D0ii3 - (N-x^;i/- 

N-^fyy^;!^) 7'^/-6-p^^;i'-7-Tr:'jy7 
;u 7 > 4 0 {Mi ^ ilJ U ^ , ^ ife {Jil i t IhJ L 

x}^i^.^uw^nfz. 

[ 0 0 5 3 ] '^riikm \ (r> .\nm^\z^\^^ 

X . 3-->' (n-:/^;^) Tay-6-^^;i/-7-r 
-u/7;p:r^>40jMi<^f^^o{c3 - (N-x5^;^- 
p-hju-f5^/) - 6- ^^;u-7-r-u/7;i':t7 

> 4 0 IBS tiiJIJ 1 i: P^tiitC LT&^S^ 

Hil ^ ^ fl^ , 

too 54] i%m.m 1 0 ) umm \ (r> p.'&lm^\z^\.^ 

X . Z - V (n--/^;i/) T^y-6->^5^;i'-7-7 
-Uy:7>>P:t5>4Or85 0f^*:)OJC3 - (N-x^;i.- 

p - N ;b -r 5>' / ) - 6 - 7^ ^ ;u - 7 - ( p - h ;k 

y ) 7 ;i/ ;t ^ > 4 0 {M5 ^ tii i!J U ^ , Afe <{^J 1 t M 

r^\z \.x^i.m'^U^^ntz. 

C 0 0 5 5 ] n %m,m \ <r> KWLM^\Z^^^^ 

X . % - V (n-:/^;^) r5y-6-pt^;u-7-r 
X u y 7 ;u ^ > 4 0 ftfs <;) :b 0 c 3 - i^' ( n - :^ ^ 

OjM5*5J:U:3-->'X'3^;I/ 75^-7 - (m-h'J7;W^ 
D y ^ ;u r X 'J y ) 7 ;u :t ^ > 2 0 ?M5 «r fct ilJ U Uil 31^ 

\%. '^m.m\ izn^\z\.x%^. .id ti^ . 
c 0 0 5 6 ] ^^ %m.m\ <r>Q.WLm'ssi\z^\.^ 

X . 1 . 2 - >? ( 3 - ^ ^ 7 X y + X ) X 5^ > 2 0 fM5 

<h 1 . 2 - V 7 X y X :57 > 2 0 {M5 (7) 0 V -t? 

fg! ( p - ^ ^ ^l' > i^' 71. ) 2 0 rtii <h '> O fgt ( p - 

D n ) 2 0 ,'^S * feli JII L J!U ^1^ ti . 'Ji^ Afe <JrtJ 1 t 
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IftJ W$ (I L T «A Hi! U^^ntz. 

[ 0 0 5 7 ] l%l^l^m\ z') '■y^\{km\ <r>^m,M^\z^\^ 

X. 1. 2-v(3-^^JU7xy=%^v)X^>20t'85 
tl. 2->^7xy4^->X5'>2 0il|5<7>f^i*3OIl2-:^ 
7 ^ > X - 7^ ;u 4 0 rtK ^ tl! ilJ U H . a^ JSfe 

{^J 1 t N «i U T jKft ridla^ tt> . 

[ 0 0 5 8 1 ca£)te#»ii4] 1 <D cjiitasiaac^fe 

T . 1 . 2 - ( 3 - ^ ;i/ 7 X y + > ) X 5^ > 2 0 ftIS 

t 1 , 2 - V 7 X y + X > 2 0 rtK O ft 0 (I 4 - 

10 > f 7 X X ;i/ 4 0 f^i ^ tii ilJ U a ^ « . ;Ji^ J5fe 1 i: 
n^\Z \^X^i.^.'^%k^^nft. 

[ 0 0 5 9 ] vdim.m\^^ ^mi^^\zi^\*^x . 2. 4 

- t' 7s ( 7 X X X ;i' 7t^ X 71. ) 7 X y - ;i/ 4 0 {"^li o ft 

0 (I 2 . A - \z7. ( 7 X X ;i/ 7n ;u jJ^ X ;i/ ) 7 x y - 3 
0 . N - ( p - K u ;i/ X Jl/ :Jx X ) - N ' - 7 x X 

miis 1 0 m*tu;iJ L/tiu^i-Ji, ^i&^^j i tr^ti^ »c ux^ 
[ 0 0 6 0 ] 6 3 '^mm \ oy^^f^.uu)f^)\\^. 

WL(r>^^\Z^\^X s jUfiC Kai!<7)DMt^ 1 0 i^ISaaJlHl UT*it 

20 ^.uum)\\^.m^uit)iK^n.. -^mm \ hn^\z\.x\B^ 

• D^aMl!S2 

1. 1, Z - V ^) 7s (2-7t^;p-4~tKP4^>'-5 

- V ^7 D ^ ^ V ;i/ 7 X X ;p ) y 5^ > 4 0 . y ^ ;nr ;p 
P - X O 5 % iff ^Ifc 5 {^14 *5 cfc ^ /K 5 5 /^i: ^ Hi /iJt 

* ii" > K 5 ;i/ T ¥ ^ 1 . 5 /i m tint * * T' t» fj^ 
L T D ?flt * fl> . 

[ 0 0 6 1 ] c 0^ ifeij^j 1 7 ] a< J5e 1 6 o D jtJi aw 2S <:i ^3 

l.^T, 1. 1. 3-hUZ (2-y^;i'-4-t:KP=^^ 
30 x-5-'>^p^ + '>;U7xx;p) ^ > A m<r>^fy 
DtCI. 1. 3-hUX (2-7^-3=- ;i.-4~tKD4^-> 

- 5 - t c r t - ^ ;P 7 X X ) y ^ > 4 0 fM5 ^ ;iJ ?t 
^1^ . ^ J5&{?iJ 1 6 t ffij tii C L T S^.i^ ilil i*: ^ fi . 

[0062] i%mm\ '}ium\ ^ <r>i>yikm%\z^ 

Xi-^X . 1, 1. 3-hUX (2-^^>'l^-4-tKn + 

- 5 - -> ^ □ ^ ;U 7 X X ;i/ ) 7' ^ > 4 0 rtl4 CO ft 
0 13 4 - ^ > V Jl/ :t + v - 4 ' - ( 2 - y ^ ;i/ y U X y 

;i/ ^ -> ) V 7 X X ;i/ X ;i/ > 4 0 $r jjH/^ >^ ^ »i , 
Oi' Ag^J 1 6 cb R «i IC U T ^ U n tz , 

4 0 [ 0 0 6 3 ] i%m.m \ 'y^m.m \ ^ (ryx^m^^'^Kz^ 

\^X . 1. 1, 3-hUX (2~^^.;U-4-tKD4^ 
'>-5-vi7P^^'>;i.7xx;i/) y5'>4 0ft|5Oftt> 
0iC2 - (2-t:KD4^->-5-/^;i'7xx;i.) ^> 

y h »J r y- 4 0 n\ ^ ;tJ td: . %m.m i e t N 
«i (c L T M«i 1^ rid (4^ ^ ;t . 
[ 0 0 6 4 ] Cy^rfi{*«J 2 0 ] 

)\\\ ^ 3^ li'i ^ «5- A ft^ ^ ^ (I . r -t h r -t ;p ifi: 

fk u e X ;u T 3 - C tfe iW. ^1 : zf--ti77''fv-2 

50 - 2 0 0. II fr JiJc ft 'jft :i: ^l: SSS ) <d l 2 % /K fiit 2 2 
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0 i?) ^ 1 , :h -f^ji^^mm -A^nMi^ t Ltz. wj iz . 

ftl T <7) 2 - ( 2 - t K P 4^ '> - 3 - H v ;U - 5 - 

iiic ^> w y '> 7 ^ u - h ^.w * e ^ It / -5^ u > V y 

V y ~ h ri^ C ft'fi fV, 4^1 : ^ - hD- 1 7 0 II 

N , IM j: ^ iSS 3 3 3 J'Hi *4 or^TJjlljKfttiUft 
ifi U T fl> SfJ ?fj£ ^ . Jr. 3il ^ :^ -t ;U iS! ifi Jll A^^.mW »!• 13 
TK;J^^54-1i-- C^r^;i':HV-M. Vf9S^m<t X It 
Si ] ^m^^X . -f- t)i ^ 1^ 2 m tu ^ ^ Z> \Z%itO 

/t ^ . 9 0 t: T 5 ih!f /X Ji; $ tt T V ^ □ ;^ -fe ^> liSc i o 
ifi lis 4 Q % tu^^o \z/i^^i^mhxEW.^nft. 

E ^ 2 2 0 7 ir H r -tr ^ It. U t' n 7 ;i' 3 - 
;ko 1 0 % ^ ttie 1 5 0 , * sJ- 'J > C ti : u w - 
9 0, E M C -W: SS ] 1 5 , X x 7 U > «^ K><D 3 0 % 
^> f& 6 ^3 <i; xK 3 0 ^ ^ iNl % * iK «2 I- 
X {!ti ^ iOl ;iJ ^ ?(lt ^: ^'i /i - 

^m.m \ <om^muv^(oi\^%\z:h\^x]\\\^^ti^mm)\\m 20 

{^J 1 i: (nj tig C L T ml o 
[ 0 0 6 5 ] Cit#if^ 1 ] ^J!fe{Hl 1 <DB?tfegKISSC:fel^ 

2. 4-t'X (:7x — — ;l'4 

0 f^is <7) 0 {I 4 , 4 - < y D tr u X > V 7 X y - ;i/ 

4 0 i% ^^}\\l.tz^9V\-X. '^m,m 1 t (fij ^ C L T JS^ftiE 

[0066] i\t¥Jim 2-] 'i>imm I <r>BmM^\z:H\^^ 
X . 2. 4-t'x c^xnjpx;!/;!^ — 7xy — ;i/4 

0 Jfll (7) *D 0 4 - t K O 4^ V - 4 - < y y n 4^ -> 30 

->*7 X -JUX;!/:}^ > 4 0 ftK^fitilJ LXtJlS^nti. iJl£J5fe«« 1 
t frtj tii (C L T fiS ^ iiil 1-^ ^ . 

[ 0 0 6 7 ] i\tmm ^) '}^^m l(r>}!i.m'^u{^(r>i^^% 

\Z^\.^X. 3t -I: IC T Ife 0 IKI * JiJc U /^C ■:> £i ^ 

'Mm.m I tmKk\z\^xkS.m'^u^^V'^t:i. 
( 0 0 6 8 ] inm'] f}^ < \^xn i^nrz<r> m Hi! ui^\z 
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[ 0 0 6 9 ] CD ^z^m^m:^ ^) ^. 

V ^ ^ 7> 10 if£ ijh C R D - 9 14, -7 ^ X $S ) (D \^ 
=l7 )V^- \^X'm'ALLft. 

[ 0 0 7 0 ]® mrismmf}?. 

if^ ^) tJ -Tf.^^^ h /^^ :f ( 4 0 m m <1> ) }:iZ ^ y :/y ^ 
Cft'firVi^Ti : A-r ^ -y T'KM A -W. H JMt '-i^ 1851 ] 

nytmrn^^ilUi^^ <oit . ^ \z ^ <r> A:Az ^ yf y ^ )V I. 

€: 3 iR C ^ # M tt T 4 0^X2 4 II* jlli }k L ^ 13 lii! 
f$ S: -7 i7 ^ X 2fi lig J7I- f a. 7 ;U ^: - K T S!J /i£ L /i . 

[ 0 0 7 1 ] <3> i» fiiin. 

, 3 - > ?ltl ^ - fl55 ifl e» U > ':^< flA T- 2 4 IHJf m Tiff ^ , :^ 

- -if T JiC ^ , Htifet {^K ^ ^ ^ X Kg ill- <7) V :x 7 ;P ^ - 
K T «iJ ik L - 

[ 0 0 7 2 ]® 11 >>t 

W I:] :>t Clfifi L ^ , U^n^^^XSi^^mumt:^ ^ ^Tsm 
Hi- <0 t? >f 7 ;U ^ - K T fflfj ii£ L . 

C 0 0 7 3 ] C5) uut^comM'^ 

>jcitrzKic 2 4 B^iHji^m uyt^, ^x 

[ 0 0 7 4 ]® 2ic 6 7 5 II m tZ ^3 (t -5 ^ ^i^ IK M ft 

s§ ill! «^ ^ 7 y 'J > - imiiix^A T E c i-i - 

9 6 0 6, ;UJJC'.li$<(tl:aj) $ilJt^TA-3- 

yt^t-'i^WLnm'M c w i-^i 4s : u - tf - ^ ^ ^ i k 3 5 5 0 

- 1 0 0 !W . i!)^ 1& 1^ 6 7 5 n m , v > 4^ 2S 3 €r jl] 
i.^ T /\' - u - K (D P C S ^i^ ^Wi^Vtz. :A: ^ P4 , 

[ 0 0 7 5 ] 
[^ 1 ] 
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